1H NMR structural characterization of the cytochrome c modifications in a micellar environment.
The interaction of cytochrome c with micelles of sodium dodecyl sulfate was studied by proton NMR spectroscopy. The protein/micelles ratio was found to be crucial in controlling the extent of the conformational changes in the heme crevice. Over a range of ratios between 1:30 and 1:60, the NMR spectra of the ferric form display no paramagnetic signals due to a moderately fast exchange between intermediate species on the NMR time scale. This is consistent with an interconversion of bis-histidine derivatives (His18-Fe-His26 and His18-Fe-His33). Further addition of micelles induces a high-spin species that is proposed to involve pentacoordinated iron. The resulting free binding site, also encountered in the ferrous form, is used to complex exogenous ligands such as cyanide or carbon monoxide. Attribution of the heme methyls was performed by means of exchange spectroscopy through ligand exchange or electron transfer. The heme methyl shift pattern of the micellar cyanocytochrome in the ferric low spin form is different from the pattern of both the native and the cyanide cytochrome c adduct, in the absence of micelles, reflecting a complete change of the heme electronic structure. Analysis of the electron self-exchange reaction between the two redox states of the micellar cyanocytochrome c yields a rate constant of 2.4 x 10(4) M(-1) s(-1) at 298 K, which is surprisingly close to the value observed in the native protein.